National Aeronautics and
Space Administration

Automating Airworthiness Assessment

for Commercial UAS Fleets
Is it possible to be 100% sure that a drone is fit to fly?
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Commercial UAS fleets signify a new paradigm in commercial aviation:

* Vehicle uptime & sortie rates = profit
 Manual inspection by humans does not scale
* Every flight effectively breaks chain of custody
* Vehicles are complex cyber-physical systems

e Data leaks can be more costly than crashes

* Telemetry data cannot be trusted implicitly

* Low part costs mean few, if any, are certified

How much can you trust a drone

Is this even the sa
i" vehicle thatgs E when it returns from a long flight? ‘

With no pilot,
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pre-take-off walk-around?
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How will airworthiness assessment be done for drones in commercial fleets, Fit2Fly is developing a Digital Airworthiness Certificate to meet these challenges.

when every flight effectively breaks the chain of custody for the aircraft? Automated

Airworthiness
Assessment

Must Meet the Needs of
Operators & Regulators

Every safety-critical and performance-critical element of the
flight system must be verified either directly or independently to
rebuild trust and establish the system’s airworthiness.

Use Case 1

Use Case 2

Use Case 3

Questions: Answers;:
* Is it made of the correct parts?  Configuration Control et
* Are there missing or extra parts? * Inspection

 Component performance verification

» Software/Firmware testing & verification

* Fail Safe verification

* Maintenance

» Subsystem and system testing

* Independent monitoring of environment
 Independent monitoring of system behavior

* Is everything assembled correctly?
* |s everything calibrated correctly?
* |s everything configured correctly?
* |s everything operating correctly?

* |s anything damaged?

* |s anything worn out?

* Has anything been tampered with?

Fit2Fly is developing a modern Digital
Airworthiness Certificate on a Permissioned
Blockchain, creating tools that all stakeholders
in Commercial Aviation can use to establish
and manage trust effectively.
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Digital Airworthiness
Certificate

Fit2Fly is also investigating draft standards for
UAS to be considered "Commercial Grade” and
identifying vendors meeting those levels.
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To operate routinely in shared airspace, over people, and
over property, commercial UAS fleet vehicles must be
designed with the levels of redundancy and reliability

Will include

many. types of
RE equipment
expected to be

Notional workflow to rebuild trust
in a vehicle and return it to flight.
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Compliance

Electrical Inspection Verification

Firmware Verification Configuration Verification

CONVERGENT AERONAUTICS SOLUTIONS



